Objectives: To investigate the effects of four factors on perceptions of fairness in access to outpatient services: proportions of walk-in versus scheduled registration, consultation queues, regulations for late patients and particular categories of patients getting better access. Methods: A total of 124 young adults were asked to consider nine different scenarios and report their views of the fairness of each one. Results: As regards the balance of types of patients, 60% walk-in registration was seen as fair to both walk-in and scheduled patients. The fairness to both types of patients was higher in the queue with a 1:1 ratio of walk-in to scheduled patients. The policy that a late patient should wait for three on-time patients to be seen was considered to be fair to both on-time and late patients. Immediate consultation for some particular categories of patient (e.g. the elderly) was fair, but for other categories was unfair (e.g. paying an addition amount). Conclusions: Fairness in outpatient care is based on equality and need principles. Shorter waiting time does not mean patients view the system as fairer.
Introduction
Developing countries are struggling to entitle every citizen to receive basic health care because of limited resources. 1 Outpatient services play a critical role. 2 In Taiwan, a mixed registration system has been proposed to improve outpatient quality (on-site registration), which currently comprises three types of access: walk-in, scheduled appointments and other special policies. In order to improve the quality of outpatients, researchers have mostly studied the effect of factors on reducing the waiting time of patients in the department by simulations, such as queue structures and proportions of registrations in a mixed registration system. [3] [4] [5] But outpatient departments should consider not only reducing waiting time but also improving the fairness to patients. 6, 7 How to decide on the relative proportions of registrations that are walk-in or are scheduled appointments is controversial.
Hospitals are also faced with how walk-in and scheduled patients queue for a consultation in the outpatient department. Most hospitals suggest walk-in patients should have priority because on-site registration takes more time and walk-in patients will complain if scheduled patients have priority. But hospitals do not know whether it is better to give equal priority to walkin and scheduled patients, or to allow a few walk-in patients to have top priority.
Moreover, late patients present one more challenge for hospital staff. In a mixed registration system, being late occurs in both walk-in and scheduled patients.
If there is no any specific policy, there will be disorder of hospital consultations and complaints from on-time patients. Hospitals usually regulate late patients by making them wait until several on-time patients have been seen to make on-time patients feel they are being treated fairly. However, 'several' is an indefinite term.
Finally, there are some special patients in the outpatient department who get immediate consultation without waiting. For example, elderly patients or those with disabilities or injuries, and people who make a high additional payment. Some hospitals even set up a separate outpatient department for them. Hospitals need to consider how these regulations affect fairness to the other patients.
Reducing waiting time is one way to improve satisfaction with outpatient services. 8, 9 Studies have examined the effect of factors on reducing waiting time by simulations [3] [4] [5] 10 such as the proportions of registrations, ways of queuing and policies on late patients in a mixed registration system. Short waiting time does not necessarily imply fairness for patients. Although a multiple-queue service could make waiting time less than a single queue, Rafaeli et al. 11 found people in multiple queues felt it was unfair even when there was no objective inequality. Xie and Yi 12 found similar results in China.
Previous studies on patient fairness mainly focus on two aspects. One is the definition. Holmvall and colleagues 13 proposed that fairness in health care interactions included distributive, procedural, interpersonal and information fairness. Distributive fairness reflects people's assessments of the fairness of the outcomes that they receive. Procedural fairness reflects an assessment of the fairness of the procedures. For example, to be fair, procedures should be based on accurate information, minimize the influence of personal biases and uphold ethical and moral principles. Interpersonal fairness reflects judgments about the dignity and respect shown by decision makers. Informational fairness reflects the adequacy of the information and explanations provided by decision-makers used to allocate outcomes or make decisions. The other aspect is the antecedents and consequences of fairness, mainly involving procedural fairness and general fairness. [14] [15] [16] Ferguson et al. 17 found that procedural fairness and distributive fairness together had an interactive effect on the overall price.
Method Hypotheses
Our aim was to investigate the effect of several different policies on fairness in outpatients: proportions of onsite versus scheduled registration, consultation queues, policies on late patients and regulations for special patients. We sought to find a balance between waiting time and fairness in outpatient care. As young adults are more open to change 18 and have stronger intentions to use the new policy, the study focused on the perceived fairness for young adults.
Fairness in this study refers to mainly distributive and procedural fairness: patients' perceptions of fairness about the outcomes they receive, such as access to care. The principles of distributive fairness contain a need-based principle, an equality-based principle and an equity-based principle, 14, [19] [20] [21] [22] which vary according to context. 19 For the proportions of registrations, an approximately balanced proportion and an extremely unbalanced proportion were chosen on the basis of real situations and a real world waiting time simulation study in mixed-type registration system, 5 respectively, 60% and 90% for walk-in patients. Because medical resource is scarce, walk-in patients were more likely to feel over rewarded and guilty in 90%. Therefore, we proposed:
Hypothesis 1: Proportions of walk-in patients moderated the fairness difference between walk-in and scheduled patients.
Regarding consultation queues, a balanced sequence and three unbalanced sequences were chosen according to real consultation situations and the real world simulation study. 5 The ratios of walk-in patients to scheduled patients were 1:1 and 3:1. Both of the ratios occurred on the conditions of no priority for any patients and priority for the first 20 walk-in patients. Based on a self-interest model and guilt in over rewarding situation, we proposed:
The moderate effect of ratios on fairness difference between walk-in and scheduled patients depended on the levels of priority.
Regarding policies on late patients, 3 and 10 on-time patients whom late patients should wait for were chosen based on the real world simulation study. 5 If a person is not intentionally being late, he or she will feel guilty. A slight punishment is likely to increase fairness to others, and then decrease his or her guilt. 23 On the contrary, severe punishment would damage late patients' interests, which cause them to feel unfairly treated. However, if a person is intentionally being late, he or she is generally self-centred. The more punishment for being late, it is fairer to on-time patients. So we proposed:
Hypothesis 3a: Policies on late patients moderated the fairness difference between late and on-time patients.
Hypothesis 3b: Whether being late intentionally or not moderated the fairness difference of on-time patients between two policies on late patients.
Regarding regulations for special patients, four levels were chosen according to real situations, namely the service for patients with old age/disabilities/injury, additional payment, independent outpatient department and no details about their backgrounds. Holmvall and Twohig 13 stated that distributive justice in health care was in terms of need-based principles, in which resources should be distributed based on individual needs. Also, it could be in terms of an equity-based principle in which resources should be allocated based on individual abilities, efforts or merits. 17, 24, 25 Therefore, we proposed:
The patients perceived the special service for people with old age/disabilities and people who paid more were fair but all other levels were unfair.
Participants
A total of 124 participants were recruited from students in Taiwan via survey fliers on social media and emails. There were 69 males and 55 females, their average age was 24.2 AE 4.02 years and all had experienced hospital registration and consultation in a mixed registration system.
Measures and scenarios
Nine scenarios were selected on the basis of real situations in outpatient service and the simulation study on waiting time in a mixed registration system. 5 Participants were asked to assess fairness through a seven-point Likert scale in each scenario, ranging from strongly unfair (1) to strongly fair (7) .
The two registration scenarios: assume you would like to visit a medical institution for a clinical consultation and you find that the clinic assigns 60% (90%) for walk-in patients and 40% (10%) for scheduled patients.
The four consultation scenarios: (1) Assume you have made an appointment and you find that the ratio of walk-in patients and scheduled patients is 1:1 (3:1). It means the first patient is a walk-in patient, the second patient is a scheduled patient and so on. Alternatively, the first three patients are walk-in patients, the fourth is a scheduled patient and so on; (2) the institution assigns the first 20 numbers for walkin patients and the later numbers for walk-in patients and scheduled patients by 1:1 (3:1), so the 21st patient is a walk-in patient, the 22nd patient is a scheduled patient and so on (the 21st, 22nd and 23rd patients are walk-in patients, the 24th patient is a scheduled patient).
In each of these six scenarios, participants were asked to answer two questions 'Do you feel it is fair if you are a walk-in patient/a scheduled patient?'
The two late patient scenarios: assume you see a late patient who has to wait for 3 (10) on-time patients before he or she can get served by a doctor. There were three questions: 'Do you feel it is fair if you are an on-time patient/a late patient?' and 'If the late patient knows that his/her waiting time is shorter than that of on-time patients and will be late intentionally, is it fair to on-time patients?'
The special patient scenario had four questions: 'if the patient is old/disabilities/injury (a person who pays more/without any detailed background information), is it fair that he/she can get immediate consultation with a doctor?' and 'if special patients are provided with a separate outpatient service, is it fair that he/she can get immediate consultation with a doctor?'
Procedures
Participants were asked to report their demographic background, hospital experience and general opinions about health care, and then to answer the questions for nine scenarios, which were presented in a random order. The study was approved by the ethics committee of the university. All participants were provided with informed consent and obtained monetary compensation. Table 1 shows the descriptive results of fairness to patients regarding the proportions of on-site registration. The interaction effect of proportion of on-site registration by patient type on fairness is significant (p < 0.001). It demonstrates that the fairness difference between walk-in and scheduled patients depends on the proportion of registrations, so hypothesis 1 is supported.
Results

Fairness in hospital registration
Fairness difference between walk-in and scheduled patients is significant in both proportions. However, the difference is larger in the 90% scenario. Fairness of walk-in and scheduled patients decreases when the proportion is 90%, especially scheduled patients whose value is much lower indicating unfairness. These results suggest that fairness of both walk-in and scheduled patients has a high value in the balanced proportion of registration, and the difference in fairness is smaller than that in the unbalanced condition. Table 2 displays the descriptive results of fairness to patients on the combined conditions of priority and ratio. The three-way interaction of priority, ratio and patient type is not significant. In order to gain a more thorough understanding of the relationship among these variables, a simple interaction effect analysis has been conducted. The moderating effect of the ratio on fairness within no priority (p < 0.001) is more than that within priority (p < 0.05), so hypothesis 2 is supported.
Fairness in hospital consultation
Fairness difference between walk-in and scheduled patients is not significant in 1:1 with no priority. On the contrary, the difference is significant in 1:1 with priority. As indicated in above simple interaction effect analysis on condition of priority, the fairness difference in 1:1 is different from that in 3:1. As shown in Table 2 , the difference in 1:1 is smaller than that in 3:1 within priority. However, whether there is a priority or not, the difference in 3:1 is statistically stable (p ¼ 0.96). Therefore, although priority has made the fairness difference in 1:1 greater, the difference is still smaller than that in 3:1 within no priority.
These results suggest that even though the fairness difference between the two-type patients in the balanced consultation ratio will be affected by the levels of priority, it is still smaller than that in the unbalanced ratio. As shown in Table 2 , fairness in the balance ratio is also higher than that in the unbalanced one. Table 3 presents the descriptive results of fairness to patients within two policies on late patients. The interaction effect of policy by patient type on fairness is significant (p < 0.001). It implies that the fairness difference between on-time patient and late patient is determined by policies on late patients, so hypothesis 3a is supported.
The fairness difference in the policy of waiting for three on-time patients (4.8 vs 5.3) is slightly smaller than that on the condition of waiting for 10 on-time patients (4.3 vs 3.7). As shown in Table 3 , both late and on-time patients feel it is fair when late patients must wait for three on-time patients, especially late patient whose fairness is above 5. In the policy of waiting for 10 on-time patients, fairness decreases. It suggests that fairness, on the condition of a small punishment for the late patients, is higher than that on the condition of a severe punishment, and the difference in fairness between the two-type patients is smaller on the former condition. Table 4 shows the descriptive results of fairness to on-time patients on the combined conditions of policies and intentions of being late. The two-way interaction effect of policy by intention is not significant but the main effect of intention is significant (p < 0.005). It implies that intention to be late affects the fairness to on-time patients, which is not moderated by policies on late patients, so hypothesis 3b is not supported. Fairness is much higher on the condition of being late unintentionally.
The descriptive results of fairness in the regulations for special patients are presented in Table 5 . The difference among them is significant (p < 0.05), and the trend is linear (p < 0.001). Therefore, immediate consultation for the patients with old age/disabilities/injury is acceptable but for other conditions is unfair, especially for those with no details of their backgrounds, so hypothesis 4 is partly supported.
Discussion
Proportions of registrations, consultation queues and policies on late patients have an impact on fairness to patients. Lu and Kittipittayakorn also found that the first two of these factors had a significant effect on reducing outpatient waiting time: more on-site registrations or more walk-in patients with first priority for consultation was associated with shorter waiting time. 5 In the present study, shorter waiting time and higher fairness were only observed when on-site registration was 60%. This suggests that shorter waiting time does not mean greater fairness in patients' views. Therefore, policy makers should take both waiting time and fairness into consideration in order to improve outpatient quality.
When the ratio of walk-in and scheduled patients is similar in both registration and consultation queue, they both feel fair and any fairness difference is smaller. The results of late patient scenarios indicate that a slight punishment for late patients leads to both ontime and late patients a feeling that it is fair and the fairness difference is smaller. These findings are consistent with the equality-based principle of distributive fairness, which means that everyone has equal opportunities to get care. 25 In the special patient scenario, other patients think that getting an immediate consultation for additional payment is unfair. So the equity-based principle in which one can allocate resources based on ability, effort or merit is not supported. 24, 25 This might be because people are more sensitive to justice evaluation when there are more people hoping to get immediate consultation with an additional payment. However, immediate consultation for elderly/disabled patients is seen as fair as it supports the need-based principle.
In registration, consultation and late patient scenarios, the results also show that fairness to patients decreases with more obvious benefits for themselves. When the proportion of on-site registration increases from 60% to 90% and is objectively more favourable for walk-in patients, the fairness of walk-in patients decreases. Likewise, the more obvious the consultation priority for walk-in patients and on-time patients, the less the fairness of these patients is. These findings are related to the effect of people's emotions on fairness evaluation, like guilt and empathy. 26 Guilt is a kind of justice-related emotion and can decrease fairness. Homans and Merton 27 argued that people feel guilty when they get more than they expected. Furthermore, collectivistic values were linked to higher empathy 28 and perspective taking 29 because of pursuing smooth social interactions. When the condition is favourable for themselves, people might feel it is unfair to others due to empathy and perspective taking.
The effect of emotion on fairness evaluation could be also implied by the results of fairness to late patients. On the condition of waiting for three on-time patients, their fairness is higher than that to on-time patients. Late patients feel guilty for being late, so a slight punishment could increase fairness to others and reduce their guilt. However, if the condition was having to wait for 10 on-time patients, late patients' complaints or anger would be greater. This results in lower fairness rating. Different emotions aroused by the two scenarios are reflected on the gap of the standard deviation of late patients' fairness between two scenarios (1.34 vs 1.81).
In the future, research should investigate the interaction of fairness to self and to others, and the effect of justicerelated emotions on fairness on various conditions.
In conclusion, the results indicate less waiting time does not equate to a sense of high fairness among patients or to fairness based on equality and need principles. The results provide a theoretical foundation of fairness in health care and reduce the gap in perceptions of health care practitioners and policy makers. Fairness to self and others might be linked to guilt and empathy. Future research should consider and demonstrate the justice-related emotions and its cultural difference.
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